Free radicals and brain aging.
We reviewed here the formation of free radicals and its effect physiologically. Studies mentioned above have indicated that free radical/ROS/RNS involvement in brain aging is direct as well as correlative. Increasing evidence demonstrates that accumulation of oxidation of DNA, proteins, and lipids by free radicals are responsible for the functional decline in aged brains. Also, lipid peroxidation products, such as MDA, HNE, and acrolein, were reported to react with DNA and proteins to produce further damage in aged brains. Therefore, the impact of free radicals on brain aging is pronounced. It has been estimated that 10,000 oxidative interactions occur between DNA and endogenously generated free radicals per human cell per day, and at least one of every three proteins in the cell of older animals is dysfunctional as an enzyme or structural protein, due to oxidative modification. Although these estimated numbers reveal that free radical-mediated protein and DNA modification play significant roles in the deterioration of aging brain, they do not imply that free radical damages are the only cause of functional decline in aged brain. Nevertheless,although other factors may be involved in the cascade of damaging effects in the brain, the key role of free radicals in this process cannot be underestimated. This article has examined the role and formation of free radicals in brain aging. We propose that free radicals are critical to cell damage in aged brain and endogenous, and that exogenous antioxidants, therefore, may play effective roles in therapeutic strategies for age-related neurodegenerative disorders.